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The glass substrate (1) is successively coated with a first 
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coating of dielectric material (2) ; a first coating with infrared 
reflecting properties (3) (esp. metallic); a second dielectric 
material (4) ; a second coating v/ith infrared reflecting properties (5) ; 
a third dielectric material (6) ; a third coating with infrared 
reflecting properties (7) ; and a fourth dielectric material (8) . The 
coanings of infrared reflecting material are such that the thickness of 
the third is greater than that of the second which in turn is thicker 
than that of the first. 

USE - For glass used in buildings and vehicles, 

ADVANTAGE - The light transmission (Tl) is 58-68% and the solar 
factor (Fs) is 28-36% giving a ratio Tl/Fs of at least 1.8, pref . 
approx. 2, Interior and exterior reflection give a neutral colour (blue 
to blue/green) . 
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Abstract (Equivalent) : US 5595825 A 

A laminate having an external light reflection of blue or 
blue-green with a dominant wavelength in the range of -from about 47 0 to 
500 nm, the external light reflection remaining constant in the range 
irrespective of viewing angle, which comprises a first transparent 
substrate and a number of thin films deposited on it, the number of 
thin films comprising successively from the substrate: 

i) a first dielectric material film; 

ii) a first film having infrared reflection properties; 

iii) a second dielectric material film; 

iv) a second film having infrared reflection properties; 

v) a third dielectric material film; 

vi) a third film having infrared reflection properties; and 

vii) a fourth dielectric material film, where the thickness of 
the third film having infrared reflection properties (vi) is greater 
than the thickness of the second film having infrared reflection 
properties (iv) , and where the thickness of the second film having 
infrared reflection properties (iv) is greater than the thickness of 
the first film having infrared reflection properties (ii) . 

Dwg. 1/1 

Title Terms: TRANSPARENT; GLASS; SUBSTRATE; MULTIPLE; COATING; IMPROVE; 

LIGHT; TRANSMISSION; SOLAR; FACTOR; RATIO 
Derwent Class: LOl; P73 ; P81 

International Patent Class (Main): B32B-017/06; C03C-017/34; C03C- 
017/36; G02B-005/26 

International Patent Class (Additional) : G02B-001/10 
File Segment: CPI; EngPI 

Manual Codes (CPl/A-N) : L01-G04D; LOl-LOl; L01-L02 



Fredrikson & Byron, P. A. 
March 20, 2003 



mn:^m^m (jp) (12) ^ f^p ^ $g (a) (um^^mm^j^mm-^ 

#1^7-149545 



(43)4;riBB Wx7^(1995) 6 ^13B 







r I 






7 












*iS^ S^^c^SclS OL 6 


(21)tfcll^#-^ 


4fl^¥6 - 229824 


C71)ffil^A 


590001119 










(22)milB 


6 ^(1994) 9^26 5 




7^>7^SI, 92400 ^-;^y^7j^7, 7^ 








^?';l/1f7^, 18, V sny-ji. 




9 3 113 3 9 


(72)^H^# 




(32)S5tS 


1993^9^ 23 e 




7^>7nS, X7 - 75017 /^U, 77^- 




7^>X (FR) 




^ t*UX-;k 3 






(74){-^^31A 


^?31± Sffi W3^) 



(54) L^fi^cD^S^] Q^^OJ/Xl^^S^^^lifPffi-r^^v^SmcD^aii^tl^/^c^B^T^cC^^ 



(57) \mM 




—269— 



(2) 

J 

-mmzKm^^m-r^ms^m, mz^mma) 
it#tt^^To^2ss^(5) (ow^'^^y)hm^<. mmz 
[it^^2} m^\zKM^'&mt^%^]m(j) (o 

W'^tif^^\zKm^^.^^r^%2^m^) coiP^co 
^^mzmif^^^^r^miikmm om^mtt^x, 

40-1. 05.jFf^b<tll. 30-1. lOTfe-i) 

[it^«3) ^^\zKM^'&^:^r^mzm^{i) <D 

#^[zEitiite^%-r^^is^(3) oiP^ cDjt^t^e 
Wiriii;TabD, i|$tc*^i. 13-1. 1 5T£b-s^* 
JKlx^^2tcEii^tDSt^. 

[iS*«4] *^iC^lti|#fe$:^r^Sl.^P(3) (D 
JP^t:?^*^ 8-1 2:^y pC-hJK #lr9. 5±/>c-h 
Jl/Tfe^it*:^ 1 - 3 cov^rnidi 1 ^{li5®OS*Jo 

w^ti^mi 0-1 3:^y;^-h;k 1*1:: 1 i:fyp4-h 
)V'j^hmzm 1 -4 ovirn;^^ i m\zmm(omio 

;p$;&^*3l 1-1 5:^y^-h;i/. #{ci 2. 5:^y^ 

mi&m{2) co;p$(D]t^n-i. 2Tfe^Bi*:®i- 

6 C7)t.^-rn:6^ 1 ^lllB^coS*?. 

1 - 7 (^vi-rn:^^ 1 ^izt2®£DS*jo 

(8) coif $cD'&ii-s<h|wii;^±T^f:). #iwt^sxi. 
i-sxi. 2i!h^mimi--B(Dh^'fnt^im\zm 

im^mi 0] ^m^*:cD^l^^(2) (Dm^t'^2 7- 
3 4:^y;<-hjk ^m^^com2SK(4) (1:^3 .SSI 
(6) C7:»JP$75^'7 0-8 O^y ^«{^com4ife 5^? 



l^ffl^T- 1 4 9 5 4 5 

2 

^(8) coiP^:^^-3 2-3 7:^/;?^" 

-9 c7)i,>-f n;!!^ 1 m\z'^m.<D^n. 

m^mi 1] ?^^{C^lt#te^:tr^SK(3,5.7) 

0 £0 v^rn^^ 1 mztm(Dm^. 

v^f tiTi)^ 1 miztmomtio 
[it^^i 3] m^\zKm^]&^mr^^mz.s,7) 
(D^n^n^m^^mi^^izmit'^ntz^mrs u -r^^. 

tcurcSKTn-T^ >^LfcfS*^i-i 2covi-fn 

t!!^ 1 mztmo&ii. 

[it^^i 4] t^^\zKmw^^^r^^m(3.5.i) 
0'^ri^n^m^^^m<D^^&.m. mz:^y^)\^^nj^ 
^>i^)i. x\t^^>t:mm\zLrzi&m<D±\zi^ 
mT^m:^m 1-13 m^-rn-^^ 1 JiicisstcDS^o 

[11^:^1 5] »^:Sl-l 4<D\.^^m^im\z?d,Wi 

[^^516] ^>1^<t%l. ^.mz\W}20mSi 

m^'^ll] 5 8-6 S^O^^ji^Ti t2 8- 
3 6%(Z)S§t^|gcSF^W-r^it*J^l hJL\t \ 6 ICE 

[^*:^i 8] n%t^m<o%Kmz^^^x. m^^^ 
nmoKT/vtc^. ii^\z6%&n^<Dm^. 470-50 

^^'fEizM.^^^mm^i^-^r^^^m^^mi s-i 
7 (Di^^rnt^ 1 m\zMm<Dm.i^ y 

[0001] 

\zi^mr^ztf)^r^^{^r^<thim(Dm^^&m. 1* 
\z^m^m^^tsm^^&m(Dmmxz}-f-^ >^Lrzm 
mr^ma. mz:^yx\zmmt^o ^tz. :^mmti§.:^ 
^r)mmz\mm'SLZsxx\tBmf\zm'r^^ 

mW^-r^. Zni^(D^:^y7.\t. mz. }zJly'^>^<D 

mm'p^moKmizmm'^n^. ±^<:/3i'DXtx^^^ 

[0 0 0 2] 



—270— 



3 

[0 0 0 3] mm^(D^m^m<D^(DmimBm^^^ 

[0 0 0 4] LTzt^ox. mmcoxmm^m'^m^^mi 
mizLtit^ib. Bmmmtmmmizsm^^^^fd'r^s^^ 
^m^nms 07120 6^\t. f^\z. sm 

mmm cm'^'c$>^'f}^^^(D^mtm(D 2 Met o^-^ 

xji^yf^^-ju (PVB) ^'^':fo:)m^m'&-:fy7.'^v 
\zmx. Kmtim^m^^T^^. mmz^<wmm 

rKSi^^^mr^^\z^ms:m(D{^u <t%3m^^ 

m^Ti /sFi)m-^<DTi \z^^^xrt^rznm<. 
-yjx. mtt^-i^omf^yx. -mj^.-^yT.^-frfo 

0mmm^:^y7.. X\ty^:^-hJ§.:^yXlzm^^/v 

fz^^xsb^ T hmz^mKMizi^\^^r M.rz g ic^v^^ 
m.^^mtLx^mbt^SM^mmr^:it\zxr:>x 

[0 0 0 6] 

mz. ^mmz'Ao^m^f&^^m'Aiz^t^m 
^^&momm^mbrz-^y7.^^mtr^. mt>. s*} 

^w\z^m(Dmi&m. ^moB2m ^^^\zkm 
^^^^t^mz^m(Dm2&m. mm^oms^m. 
^^mzKM^^^^Thwiz^moms^m. ^(d±\z 
mmi^<om4]^mt}^^^'r^. ^^mizbtz^^ot. ^ 
^\z^^^^r^3moikm<Dm-^\t. ms&mom-^ 

^^^tizm^t^. 

[0 0 0 7] ^mzEm^^^r^ 3z:)(D&m. mz 
m2&mcoit. Rnm2Amtmij^mcDiti:3n, 4o 

---l. 0 5, cfcDff^L<ti 1, 30~1. 1 0X$>^ 

^oizmmt^. ^mzKm^^^^t^&mi^m<u 
u<tti. Bx\t^^\z\t2}^±(DTi ysF^^r 



(3) !t$§S¥7- 1 4 9 5 4 5 

^^&.^y7.^%^zt^'^mizr^. ^mcDm-^^mm 
r^ztiz^D. ^i5y7.<Dmmm^mmb. \i)Vy'>{ 

>i:^^C0S:y^Xll3gf -5)5 8-6 8%C0Tl ^%^Z 

[0 0 0 8] zzLx. is^mm^immt.. si^tttcp 
^^z.tv^(T)%Mf^'&.m\ mii(D^fz'^^wtt^^\z 

b T^ffl-To^^Xl^- at£:^ y7.^< -fo^mm^ y 

7Azm^^:iht^m^m^-rnxh. ^^m\z^^&m(om 
^^Too ^fz. zo^mitKt/vtz&^f)^ 

f)^'Drz(^ashe^ with white) m^BXt^l^^^^mx^K) . ^ 

iz^^xmm^ti^. 

mmr^yjniz^^r. mnmzmt^rizmzti^z 

txS>^o z<D:it\t. :io^ofs.^:^y7.^±mzm 

mikx^mj.mf)^^^<iR^ibnx^^^. M^y7.tb 
xwi 0 mffzmmt. mmmz^^i^^xh^ximmcD 
&W'0:><^Ajrzmmxr^\^^&m^^r^z.t\z&mr^ 
^Tab^. :i<D:Lt\t. c<Dm^y7.^m^mfrz^m 

^^^x^^^mxm&bxi^^^xvizM.^x^^'D. 
[0 0 10] ^^miz^^muom&t. ^^^izkm^ 
^^^t^ 3-0(0 ^m(Dm-^^^'A^\z:^-\zmi}urn 
ift. ip-^, m3&mtm2&mom'^<D^. m2^mt 
30 m\&m<D^^<D]ttmnmzmbxihti\t^i^\zmm 
it^n^. B^b<\t. cn^>oit«i, 13-1. 1 
5coj£<!cs*^-r^. -^^wmB^b^mmiz^^^x. 

Si-jy^-VMZ. ^2SI^[^ 1 0-1 3^y/-h 

;k «rtc[«5i l:^yp^-hJ^^c, m3^m\mi 1- 
i5^y^-hM ^\z\t\2. b±yy^-V)V\zmSi 

[0 0 11] mmi^0 4ooi^m<Dm^(Dmmh^rzm 

40 m^tnmt-^'^'^w^^zht)m^b<. z,(d^\i\-- 
1. 2 0T^^o nmz. m%i^(o^fi\]m. ip-^. m 
2 tm 3 o^mm^ b < \tmy5:^m^>^z) izm^b. 
mzito. 9-1, icojtTS)^o ^Tz. zn^o^m 
\tm 1 tm 4 r) ^m^^<kv izmiir^. 
[0 0 12] iffMict^:. ^ 2 tm 3 &mo^^ (Dm-^ 
mit^4^m<Dm^<D^wfstmc}^:j.±\zm^ 
b. mzitsxi, i~sxi. 2<Dmmx^^o zn 
^o0k^^m^\zr^Tz^. w^i^m<Dm^\t2 7--3 
4±7y-h}w i^\z\m2 li-y y-h)m±t^^3 

50 2±jy-V}V^x\zm^'t^ztt^x^^o m2tm 



—271— 



(4) 



14 9 5 4 5 



7 3, x\t7 7-ry :^-hMzm^.'r^:itf)^'v^^. 

tt^-at. ittilt'^S 4Xf^3 5^y>-h;i.T^'©C<3: 

r^^m\t^m'<!m^'t^:itf}^. XDM.ii^mz\tm^ 
^'^-7s\z-r^z.t^m^Li\ mn^}^miz-D\^^T\t. 

Lrzm'^\z^m'vmm-^'^^^tf)^Tt. z,cDzt\tx 

mxmt^mw<Dtm\zn'r^m^^o]^i.^%^ z t 
^^tgicf^c mmi^<D:tr0^miz'D^^rm\:mt^ 

m\t±mmm^mist)^Tzisb\zmitm'T!w^&L. mmo^ 
m\tih^^rz\^^mzcnihorAm^&5<rztd\zm^t^ 

y)^mzmm<D^^0yt^^w^m. ^ftirTi R-a/x 
m^izt^. 

[0 0 14] ^fz. mmi^^mimr3i^m(o%o:>. #tc 
&itm& znsox^ umm^^-x \z b t^^es; u t 
%^<. zn\tmE.T(Dm'ii&mz^-:>rmv^&m\z^ 
^izmm-r^. z<d^v\z. mm(D&m^mmx\mm 

^tc^M#tt^^-r^^^<7)SM^n-x-< y^-r^ z so 
tijm^b^^ztizmiSir^tr^D. ^mt^^mcom 
mzmmi^(D&m^mm^&T(D^m7.ny^- 

^-^^ y^t^ztf}m^iy^\ cn^(o/^^j^r&m 
\t. Tiz$>^^m. mz^m&m^^ti^^a:>mmt<D 
tmizxm6^^umit^^^pi±t^. 
[0 0 15] ^Tz. t^niz^M^ii^^r^^^o^m 
(D^miz. r^^&j &mtLr&6n^tm\zw^^&.m 

mzT\z&^mmi^&mizMr^mm^\^±t^Tz 4o 
is^\zmmt^z.tf}^r^^. znihcD^^^m\t±m<D 
m^'&^tmmu^mi^hKi. IP'S, ^mx^^rm 

xit^^y^^-T.iz-r^. 

[0 0 16] ^tz. ZtlibO r/N'iJirj -^^zJ^/xit Tig 

^1 



^m(D^^\t. &.m(Dmmt^±i^tbT^mzmj 
gii[istcH7-o z.t^m^izr^ z. t iz^MT^tr^ 
0. z(Dmmw\t^msu^7::z'-^j y^. mi. x\t 
m\:o)^miz^T^ct^^r^^. '^\z. ^^HjcDf^iji 

[0 0 17] 'A(D2'::><Dmiz:^^^T\t. mm^^imLTz 
mm^./^y^-iz^-oxmrn^n^Tz^^. mmr^t^ 

wr^^^^zt^^mLT:^<. mm^mmvTz&mt 

P $ 4 m m O V U :^ - V - ^ - 5 R ^ X CD S T ^ 

^k^^nzn^it. 1 ommcD^i^tDm^m^^. 
mcx$)^tmmiit-m\zu^tLx. -mm:^'7 7.(D 

[0 0 18] 

mmm mi\t:^mmiz^^mm^7Ftf)^. -^mt& 
m(Dm^<D^t§x\tfsi<. m7jk(DtzibizmzLfzh<Dr 
$>^. m^i. m^\zKm^^^^'r^2^(Dj^m3. 
5. 7 (z.(Dm'^\tm) . Rzfmmi^oA^(D&m2. 
4, 6, 8 izcD^-^itmit^xitmit^i^ y) 
ztf}^x^^. ^^(Dm&m^m^N i-CT0tmiz 

[0 0 19] ^^SMi^. m^fs,mwo^-^y h^m 
^tzf^mTsAy^- (^(DT^s^nbrnf^mzm^^t 

^) ^^t^'Pf3:<thlz:)(D7./'iyi^Uy^^^yn 

'•^^h\ ^^(DfSimcDmm0kf¥^'^iz^sro -m^- 

XCOSMS, 5, 7\t. 7)lz^ynmm.(D0, BPaCO 
[0 0 2 0] • Sn02 ^^-XtCL'fcJg^CD^M2. 

4. 6. s}m^-yyh^mi^\ s e^mxo^m^ 
'^ts7}iz!yxm.m^m%<D0, s? aomtiT'CK^^ 
x/^y^-iz^-DTrnm^'^^. 

•Taa Os ^^'~7.\Zi.rzi^^(D&m2. 4. 6. 8 

\t^y^)i^i^-^yh^m^K mi oimxomm^t 
tsT)i::^y/mmmmn.(Do. s p a coe^^tt^jsx 

[0 0 2 1] • N ] -C r ^^-XlCUrcS-^CDAUi' 
&m\t:Zy^)\^-^aA^^(D^—Yyh^m^K TJl/ 

tii(D^ff^m\t. wrm(Dm^0^m^v^rzi^izM'^ 
oity^rm^T^. mi\tc(o^^f3.mm\zm%v. m 
ftfrsnt-is^b^T^D. -ijxm2\t4z:KDmm^^ 
mf)mits^ y^jixh^mu^^ -fommizmmt^. 

[0 0 2 2] 



1 m 2 



Ta2 Os Xl^SnOz (2) 



3 2 2 9 



—272— 



(5) 



7-149545 



Ag(3) 




9. 5 


9. 5 


N i - C r 




2 


2 


Tas O5 Xt^Sn02 (4) 




7 7 


7 3 






i. i 


1 1 


N i - C r 




2 


2 


Ta: O5 3^t^Sn02 (6) 




7 7 


7 2 


Ag(7) 




1 2. 5 


1 2, 5 


N i -C r 




2 


2 


Ta2 O5 Xl^SnOs (8) 




3 5 


3 4 






. m^D IN 67507 (Aniiexe23 








3) Lfcj^^o TTfcfib/- SM^S&S F (B^M(<r) 










[0 0 2 3] 




o^cD^E^Ki;^^-^^^^^ (F*g) . -^ntz* 












m2 




T I Q 




6 2 




SF 3 0 




3 4 






. 9 


9. 


8 


A. Vxr/ *± 1? 3 




4 8 5 




P (^) 1 




6 




mmKii^mTL lo, 


. 8 


1 0. 


7 


A (f^) 5 0 1 




4 7 5 




p (\^) 1 




3 





[0 0 2 4] *^0j3^'i:^s:^^;^^^^E52<t:^s^iTL / 
[0 0 2 5] :in^co^:^^xt^, g^^fen^ 



[!^ffiC9ffim^ci:I«§g] 
[?gF^CDI5£0^] 

1 -m^ 

3 -^F^^tcsitiftft^^i-o^. 1 



—273— 



(6) !($5I¥7 - 1 4 9 5 4 5 



m 1] 




-274— 



